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Sir: 



follows: 



Prior to examination on the merits kindly amend the above-identified application 



as 



IN THE SPECIFICATION 

Kindly replace the current specification with the enclosed substitute specification. 

IN THE CLAIMS 

Kindly replace claims 1, 7 and 16 with the following amended claims. 

1. (AMENDED) A system for the accurate detennination of the position of an 

underwater vehicle comprising: 

a sea home position marker having a known position; 

at least one underwater vehicle acousticaUy coupled to the single position marker; 
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a system observer comprising a state updater for predicting the underwater vehicle's 
position, Xn, based on a past estimate of the underwater vehicle's position. Xn|«-i and an estimate 
of the underwater vehicle's velocity over the sea bottom, and a maximum likelihood estimator to 
estimate the underwater vehicle's position (MLE(n)), utilizing measured ocean depth at the 
underwater vehicle's posiUon, bathymetry data and the underwater vehicle's predicted position 
based on a past estimate of the underwater vehicle's. posiUon and an estimate of the underwater 
vehicle" velocity over the sea bottom, Xd in a single point position match; 

an extended Kalman filter that takes state updater' s estimate of the underwater vehicle's 
position, Xn, and the maximum likelihood estimator's estimate of the underwater vehicle's 
position, MLE(n), and computes a linear Kalman filter position estimate at time (n), Xnin; and 

a range corrector that utilizes the linear Kalman filter position estimate at time (n) y„i 
a sea borne position marker, and a measured slant range fixjm the at least one submersible * 
vehicle to the sea borne position marker and computes a final estimate of the at least one 
submersible vehicle's position. 

7. (AMENDED) The system of claim 2 wherein said means for predicting the at 

least one underwater vehicle's position, based on a past estimate of the underwater vehicle's 
position and an estimate of the underwater vehicle's velocity over the sea bottom comprises a 
state velocity updater. ^ 

16. (AIvffiNDED) A computer for the analytic determination of the position of at 

least one underwater vehicle acoustically coupled to a position marker having a known position 
using bathymetry data, positioning data, the underwater vehicle's velocity over the sea bottom 
and a slant range from the position marker comprising; 

a computer for computing 

(a) a prediction of the underwater vehicle's position, Xa . based on a past estimate 
of the underwater vehicle's position. Xn|n-i and an estimate of the underwater 
vehicle s velocity over the sea bottom vwth a state updater, 

(b) an estimate of the underwater vehicle's position (MLE(n)), utilizing measured 
ocean depth at the underwater vehicle's position, bathymetry data and the 
underwater vehicle's predicted position based on a past estimate of the 
underwater vehicle's position and an estimate of the underwater vehicle' 
velocity over the sea bottom, Xn in a single point position match with a 
maximum likelihood estimator, 

(c) a linear Kalman filter position estimate at time (n), Xnjn using the state 
updater's estimate of the underwater vehicle's position. Xn . and the maximum 
likehhood estimator's estimate of the underwater vehicle's position, MLE(n) 
with an extended Kalman filter, and 
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